Obesity is increasing nowadays including in children and there is lack of information on the pathophysiology and their complication such as insulin resistance and dyslipidemia. This study was aimed to investigate the comparison of lipid profile in obese children with and without insulin resistance. A crossectional study held at an elementary school in Denpasar, Bali from August until September 2015. Independent t-test, Mann-Whitney test, and Multivariate analysis of covariance (MANCOVA) were performed to compare lipid profile in obese children with and without insulin resistance. A P-value less than 0.05 was considered statistically significant. A total of 50 obese children were analyzed. In this study, we found 12 subjects (24%) with insulin resistance. Nonsignificant associations were found between insulin resistance with total cholesterol, HDL, LDL, and ratio of HDL/LDL. A significant association was found between insulin resistance and triglyceride level after adjusted age and sex. There was a significant mean difference of triglycerides in the insulin resistance and noninsulin resistance groups in obese children.
Introduction
The prevalence of childhood obesity in the world has increased dramatically over the past three decades and is considered by World Health Organization (WHO) to be one of the most serious public health problems of the 21 st century. [1] [2] [3] Worldwide, the prevalence of overweight and obesity has increased among children and adolescents in developing countries, reached 8.1% (7.7-8.6) to 12.9% (12. 3-13.5 ) in 2013 for boys and 8.4% (8. 1-8.8 ) to 13 .4% (13.0-13.9) in girls. [1] Data from the United States shows that 17% of children are obese. [2] Prevalence of childhood obesity in Indonesia is 19.7% in boy and 32.9% in a girl. [4] The presence of obesity is associated with significant adverse effects on health including metabolic, endocrinology, cardiovascular, gastrointestinal, pulmonary, neurologic, psychiatric, hematologic, and skeletal complications, and development of some types of malignancies. All of these unfavorable effects lead up to a shortened lifespan. Studies strongly suggest that vascular, histopathological and metabolic changes begin in the childhood period. Development of metabolic complications associated with obesity during childhood track into adulthood and increases the risk for type 2 diabetes, dyslipidemia, and early cardiovascular disease. [5] Symptoms of dyslipidemia usually appear in the fourth decade of life, but the development of atherosclerosis is known to begin at earlier ages and related to dyslipidemia. In autopsy studies, fatty lines which are early sign of atherosclerosis can be found even at the age of 2 years old and proportional to body mass index (BMI), serum total cholesterol (TC), trygliceride (TG), low density lipoprotein (LDL), and inversely proportional to high density lipoprotein (HDL). Insulin resistance (IR) that is commonly found in obese adult as a component of metabolic syndrome usually persists in normoglycemia or hyperglycemia subjects. [6] Recent studies suggest that there is a correlation between IR and high lipid level and lipoprotein. Visceral fat that closed to hepatic portal vasculature is responsible for the positive association between dyslipidemia, hyperinsulinemia, and glucose intolerance. Both, hyperlipidemia and insulin resistance are related to cardiovascular disease and type 2 diabetes mellitus in the adult.[7-10] Until recently, there are no studies about IR in obese children in Indonesia. Correlation of IR and dyslipidemia in obese children is unclear. The objective of this study was to comparative lipid profile in obese children with or without insulin resistance.
Research Method
This study was an analytic study using a cross-sectional design, held at Nutrition and Metabolic Disease Sub Division, Department of Child Health, Medical School, Udayana University, Denpasar. Study subjects were obese elementary school children in elementary school V, VI, and Cipta Darma Denpasar during August until September 2015. Eligible patients were chosen by consecutive sampling method. The sample size was counted by single proportion formula with  0.05 and precision 10%. Based on the previous study by Riskerdas the proportion of obese children in Indonesia is 32.9%, this will lead to minimum estimated sample size of 50 subjects. This study was performed after obtaining permission from Ethics Committee of Medical School, Sanglah Hospital, Denpasar. The inclusion criteria were children aged 6 to 11 years old that diagnosed as obese during anthropometry screening. The exclusion criteria were patients with malignancy, having steroid therapy, having diabetes therapy, or parents refused to sign written informed consent. Independent t-test and Mann-Whitney test were performed to compare lipid profile in obese children with and without insulin resistance. A P-value less than 0.05 was considered statistically significant.
Results and Analysis
A total of 50 children were studied from August to September 2015. There were no subjects that excluded from the study. Among subjects 33 (66%) were boys and 17 (39%) were girls, giving a male: female ratio of 2: 1. All subjects were obese children according to WHO criteria. All subjects had normal blood fasting glucose, all subjects were having normal lipid profiles and none of them showed clinical signs like acanthosis nigricans, skin tags, striae, acne, or hirsutism. There were 12 (24%) children diagnosed with insulin resistance, most of them were boys (67%). Characteristics of subjects were shown in Table 1 . Bivariate analysis is performed using an independent t-test to analyze the association of total cholesterol, HDL, LDL, and the ratio of HDL/LDL with insulin resistance due to a normal distribution, while triglyceride association with insulin resistance was analyzed using Mann-Whitney test due to abnormal distribution ( Table 2 ). There was no significant association between total cholesterol, HDL, LDL, and the ratio of HDL/LDL level with insulin resistance found in our study, but there was a significant association between triglyceride and insulin resistance. We found consistent results there was a significant different level of triglyceride in obese children with and without insulin resistance after adjusted by using multivariate analysis of covariance (MANCOVA) with p = 0.003
Obesity in children has reached alarming proportions in the United States. Increasing overweight and obesity has been noted since surveys were begun in 1963, but the rate of increase has been accelerating over the last 2 decades. [6] The prevalence of childhood obesity has nearly tripled since the 1970s and is recognized as a serious public health concern.
[11] Obesity tends to track over time, and the increase in overweight among young children is of significant concern.[12] The prevalence of obesity in children has reported an increase from 4.2% in 1990 to 6.7% in 2010 and is estimated to be 9.1% in 2020, while in Denpasar prevalence increase from 11% in 2002 to 21.7% in 2010. [13] A study in 2013 in primary school children shows the prevalence of obesity is 15% in Denpasar, 21% in urban areas and 5% in rural areas. [14] Pediatric obesity is related to an increased risk of metabolic alterations such as inflammation, insulin resistance, glucose intolerance, and hepatic steatosis, as well as to established pathological conditions such as nonalcoholic fatty liver disease, metabolic syndrome, type 2 diabetes, and cardiovascular disease, either at the time or later in life. The scientific evidence demonstrated that chronic low-grade inflammation is the link between obesity and insulin resistance; the main mechanism involved is an increased synthesis of cytokines in adipose tissue and the resident macrophages, which interfere with insulin course and with the expression of genes involved in insulin performance. That inflammation and insulin resistance is the underlying cause of most the pathological complications and obesity-related comorbidities.[8,10] Obesity condition is marked with IL-6, CRP, TNF-α increase with adiponectin and IL-10 decrease that lead into a proinflammation condition that ends as insulin resistance and endothelial dysfunction. [15] An animal study showed that insulin signal abnormality apparently is the main key to insulin resistance. [16] , [31] Insulin resistance can be diagnosed through several examinations, such fasting glucose test, oral glucose tolerance test, intra vena glucose tolerance test, and insulin level examination. The gold standard for diagnosis is hyperinsulinemic-euglycemic clamp and intra vena glucose tolerance test, but these tests are expensive and invasive and not recommended for large epidemiologic study. Diagnosis method that recommended for the epidemiologic study is homeostasis model assessment of insulin resistance (HOMA-IR). [17] In this study, we performed HOMA-IR method to assessed insulin resistance. HOMA-IR can predict insulin resistance from fasting glucose and insulin level. Limitation of this examination is until recently there is no gold standard for cut-off point of diagnosis. Study in America found cut-off point was 3.16 (sensitivity 76%, specificity 66%) [18] , study in Chili found 2.6 (sensitivity 59%, specificity 87%) [19] , study in China found 2.6 (sensitivity 78%, specificity 67%) [20] , study in India found 2.5 (sensitivity >70%, specificity >60%) [21] , In this study we used cut off point 2.6 for diagnosing insulin resistance. [32] In this study, we conducted a study that assessed children with obese aged 6-11 years old. As shown in Table 1 , most of our subjects were boys, this was in opposition with Survei Sosial Ekonomi Nasional (Susenas) data which find that there is 4.6% boy and 8% girl obese in urban areas in Indonesia. [13] In our study, insulin resistance was higher in male subjects compared to female subjects (66.67% vs 33.33%, respectively).This result similar to another study that showed male subjects are more susceptible to insulin resistance. This might be related to estrogen in female subjects as protector factor for insulin resistance. [22] , [33] In this study we found that there were 12 subjects had IR (24%) with normal blood sugar. This result is lower compared to the worldwide published number (50-70%) [23] but similar with study in British that showed insulin resistance prevalence was 30% in children under 12 years old in 2003.
[24] Obesity is strongly related to cardiovascular disease and insulin resistance in normoglycemia or types 2 diabetes adult subjects in one study. Cardiovascular disease is increasing in accordance with body weight increase. It is apparently due to the strong relationship between adipose tissue and insulin resistance. Body weight reduction also related to insulin decrease and insulin sensitivity increase.
[25] This result is in accordance with most studies in children that showed a majority of persons with IR will not develop type 2 diabetes even if IR is strongly related to type 2 diabetes and cardiovascular disorder in later life. There is a genetic background that strongly influences the adequacy of pancreatic β-cell function, and this is influenced by the human leukocyte antigen haplotype. Individual with IR that can compensate trough hyperinsulinemia may escape diabetes but still prone to other complications such early atherosclerosis, hypertension, hypercoagulation, dyslipidemia, fatty liver, and also malignancy. This make IR condition is not benign even if no diabetes or high blood sugar found. [26] In this study, we found that all subjects had normal TC, LDL, HDL, and TG. Obesity has a negative impact on glucose/insulin axis and lipid metabolism. Insulin secretion rate is significantly increased in obese compared to a normal adult, but there were no differences in insulin clearance or hepatic insulin clearance. Abnormality on glucose metabolism is found very early on obese children, that showed insulin response on food stimulus and maximal glucose uptake is decreased according to higher age and duration of obesity. It can be concluded that first negative impact of obesity is insulin resistance. This explained there was 24% subject to insulin resistance with normal lipid profile since we performed a study on early age. This study Tjiang, N., & Sidiartha, I. (2018) . Lipid profile in obese children with and without insulin resistance. International Journal Of Health Sciences (IJHS), 2(2), 9-17. doi:10.29332/ijhs.v2n2.110
13 is similar to study in Czech children that found a high incidence of IR in obese children. Dyslipidemia only found in older children in their study (9-17 years) and IR found in 53% obese subjects. [25] [26] [27] [28] In this study, we found that there was no significant association between TC, LDL, HDL, and ratio of HDL/LDL with IR, but there was a significant association with trygliceride. These results are similar to another study in adults that showed the relation of IR and trygliceride and cardiac heart disease events in later life (14 years follow up) but not with total cholesterol. Insulin resistance apparently has a direct effect on cardiovascular events with or without hyperlipidemia. [28] Another study in Italy found that HDL and triglyceride correlated with IR, but not with total cholesterol and LDL. [29] In obese subjects, there is evidence that suggests an association of insulin resistance and hepatic accumulation of fat. This is related to a reduced effect of insulin action on adipose tissue that will reduce lipolysis and increased the flux of free fatty acid to the liver. This effect, together with hepatic lipogenesis due to hyperinsulinemia is responsible for triglyceride accumulation in the hepatocytes. [30] Limitation of the present study is we did not analyze birth weight, pubertal stage, or thyroid status that can contribute to insulin status. We did not gain any information about the metabolic syndrome that strongly related to IR.
Conclusion
Recent studies showed that IR was not associated with cholesterol but significantly associated with triglyceride level in obese children. More studies are needed to explore the causality of these relationships. Furthermore, future research needs larger samples and should focus on the association of IR with dyslipidemia and metabolic syndrome and also their relationship to visceral or peripherals fat.
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